Ganglioneuromas are usually benign neoplasms composed of mature ganglion cells and of nerve fascicles with axons, Schwann cells, fibroblasts, and other connective tissue elem e n t~.~.~J~ Neoplastic ganglion cells are usually devoid of satellite cells,7 contain variable amounts of Nissl s~bstance,~ are often binu~leate,~.'~ and do not exhibit mitoses.' Nerve fibers are usually ~nmyelinated.~J~ Some authors consider these tumors to be true embryonic neoplasms9 that arise from primitive cells of the neuroectoderm.2~9Ganglioneuromas are the endpoint of a continuous spectrum of nerve cell tumors extending from the malignant, undifferentiated neuroblastoma to the mature, benign ganglione~roma.~.~ Ganglioneuroblastomas represent an intermediate group of mixed differentiated and undifferentiated ganglionic t u m~r s .~.~J~ It has been postulated that all ganglioneuromas begin as neuro-blast~mas,~ but others suggest that ganglioneuromas may rise de novo from mature ganglion cell^.^,^ In man, these rare neoplasms arise most commonly from the great chains of sympathetic ganglia that extend along the posterior midline and from the adrenal medulla. Less frequently, they occur in peripheral autonomic ganglia in the viscera or perivascular nerve plexuses and rarely in the central nervous ~y s t e m .~J~ The most frequent site of occurrence is the posterior media~tinum.~ They are more common in females than male~,~JO occur most frequently within the first and second decade of life,7.9Jo and are usually solitary, slow growing n e o p l a~m s .~~~J~ A 10-week-old female golden retriever puppy had severe dyspnea. Thoracic radiographs revealed a mediastinal mass with bilateral caudodorsal displacement and compression of the lung lobes. At necropsy, a firm white fibrous mass was confined to the mediastinal space. Sections of the mass were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 4 pm and stained for light microscopy with hematoxylin and eosin (HE), Luxol fast blue-cresyl echt violet, cresyl echt violet, and Holmes' stains. Histologically, the mass was partially encapsulated and consisted of random clusters and sheets of neoplastic ganglion cells and dense, intersecting bundles of wavy, spindle-shaped cells embedded in a loose, myxomatous stroma of stellate cells (Fig. 1) . Nerve fascicles were profuse and disproportionate in relation to the number of ganglion cells. Neoplastic nerve cell bodies and fascicles of nerve fibers, particularly those seen in cross-section, strongly resembled normal ganglion cells and peripheral nerves (Fig. 2 ). Neoplastic ganglion cells had large, eccentric, vesicular oval nuclei with one to two nucleoli and abundant pale, finely granular eosinophilic cytoplasm. Some neoplastic ganglion cells were surrounded by one to two smaller, basophilic fusiform satellite cells with scant cytoplasm (Fig. 3) . In sections stained with cresyl echt violet, Nissl substance was stained in varying amounts at the periphery of neoplastic ganglion cells, simulating the appearance of neurons in normal autonomic ganglia (Fig. 4) . Mitotic figures were not seen, but neoplastic nerve cells with double nuclei were common. Luxol fast blue-cresyl echt violet and Holmes' stains for myelin and axons respectively, were negative.
Sections of formalin-fixed tissue were post-fixed in osmium tetroxide, dehydrated, embedded in Embedo (Electron Microscopy Sciences, Fort Washington, PA), sectioned at 2 pm and stained with toluidine blue for light microscopy. Thin sections were stained with uranyl acetate and lead citrate. Neoplastic ganglion cells contained numerous densecore neurosecretory granules, 80-120 nm in diameter, peripherally located stacks of rough endoplasmic reticulum (Nissl substance), lamellar inclusions and multivesicular bodies ( Fig. 5) . No synapses were seen. Some neoplastic ganglion cells were enveloped by satellite cells. Nerve fascicles were composed of fusiform Schwann cells, collagen fibrils, and clusters of vesicular, swollen axons with poorly preserved neurofilaments and microtubules (Fig. 6) . Axons often contained small numbers of neurosecretory granules. Myelinated nerve fibers were not identified.
Four-micron deparaffinized sections were stained immunocytochemically by the peroxidase anti-peroxidase (PAP) technique, with and without trypsinization, using rabbit antibovine neuron specific enolase (NSE) and s-100 (Miles Scientific, Naperville, IL) and rabbit anti-human somatostatin (DAKO Corporation, Santa Barbara, CA) as primary antibodies. Positive controls consisted of normal canine cerebellum (for NSE), peripheral nerve (for Sloo), and pancreas (for somatostatin). Duplicate sections were incubated with normal, non-immune rabbit or sheep serum instead of the primary antibody as negative controls. Repeated attempts to immunocytochemically stain the tumor with NSE, S-100, and somatostatin were negative.
Ganglioneuromas have been described sporadically in a variety of d o m e~t i c~~~.~J~ and non-domestic4J0 animals and more frequently in laboratory animals.6,8Jo Ganglioneuromas in domestic animals appear to occur in unusual sites compared to those in man, such as the gastrointestinal tract,5 and in the central nervous system.2 In contrast, ganglioneuromas in rats and hamsters most commonly arise in the adrenal medulla,6.8 a frequent site in man. Considering the age of occurrence in this dog and the slow growth rate of ganglioneuromas, it seems probable that this is a congenital neoplasm.
The failure of the tumor to stain with Luxol fast blue is not surprising as no evidence of myelin formation was detected ultrastructurally. Axon fibers within the nerve fascicles were ballooned with poor preservation of the cytoskeleton, accounting for the negative staining with silver (Holmes' stain). Negative immunocytochemical results were also unexpected and may be due to poor fixation or prolonged fixation in formalin which can result in a loss of tissue antigens. Ganglion cells and nerve fibers in human ganglioneuromas usually stain positively for NSE and S-100, respective1y.l Grand Lake Stream is a 3 mile stretch of water coursing between West Grand Lake and Big Lake, in Washington County, Maine. Landlocked salmon (Sulrno sulur), 500 to 900 gin weight and 35 to 50 cm in length, migrating upstream to spawn, are taken annually by fly fishermen. For a number of years anglers had noted white nodules studded over the viscera of cleaned fish. During one recent season (May through September) ten salmon were collected for study.
Viscera were removed en bloc, fixed in 10% formalin, and transported to the laboratory for photography, dissection, and histologic sectioning. Once larval parasites were identified in the nodules, several were submitted for parasitologic identification (G. L. Hoffman, Stuttgart, AR). Sections through the viscera were processed, embedded in paraffin, cut at 6 pm, and stained with hematoxylin and eosin (HE).
All ten salmon had grayish white nodules, 3 to 6 mm in diameter, scattered within the gastric and hepatic serosa and among the pyloric ceca. Their number varied from five to 40 per fish (Fig. 1) . They were often accompanied by a translucent lacy fibrous peritonitis. Larvae were identified as the plerocercoids of Diphyllobothrium sebugo. Histologically all ten salmon had chronic damage produced by the plerocercoids. Cysts or granulomas containing the parasites or remnants thereof occurred in stomach (ten fish), pyloric ceca (four), pancreas (three), liver, intestine, and heart. In the stomach granulomas occurred in the muscle layers, subserosa, and serosa. They consisted of pale eosinophilic macrophages without giant cells or heterophils. Some granulomas contained eosinophilic caseous material sometimes with fatty acid silhouettes. Many granulomas occurred among the ceca (Fig. 2) . Five fish had granulomas of the liver, one of the myocardium. In each case there was moderate chronic localized peritonitis. In several fish the pancreas appeared damaged by incorporation within the peritonitis; there was evidence of pancreatitis. In two, fat cell replacement of exocrine Fig. 1 . Viscera, affected landlocked salmon; left side. Multiple white plerocercoid nodules studded over surface of distal stomach (S). Adhesions between stomach and liver beneath.
